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Conslderabla infoziaation zsigr be derived through the use of digestion 

and balance studies in deterslQing the utilisation of feed nutrients bgr live* 

stoek* l£lcro~orgaaisjBS found in the gastro-dnteetinal tract of rualnants do 

a large part of the digestion, whieh results in the prodtxotion of various na« 

trLents that aro neoessarjr for the proper growth of the bod^. As sn eoon^e, 

urea nitrogen nagr be broken down bgr these bscteria to be used to produce some 

of the essential aoino acids for bodjr growth. 

For a nuaber of years^ organic forxos of nitrogen have been substituted 

for a part of tha protedLn rsquirements for ruainants, Comercial urea, which 

contains niiitogm. squivalent to 262 percent crude protein, is the ooonon form 

of ox^[;anio nitrogen fed to livestock. Many eaperimente 3Mnre been eondueted 

to study the feeding value and use of urea as a protein substitute. 

Beeentiy, considerable work has been devoted to atudjr the value of 

atllbffiitrol for fattening farm livestock. Stilbestrol is a synthetle eheoi* 

oal ooeq^ound with sstrogenio propartisa whioh haa been shown to havo some ef* 

feet on rate of gain, foed efficiency and carcass quality with schm classes 

of livestock. There is vety little information regarding the metabolic aeti(»i 

of this ocBpoottd and its effect on urea utilization. 

This investigation was conducted to determine the effect that stilbes 

trol had when added to the rations of chewed grass hagr plus either com end 

cottonseed meal or com and urea. Digestion and balance studiM were made 

to determine the peromatage of digestibility of feed nutrients and to deter* 
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ain* tha aaount of caloluai i^splMnuB «ad nitrog<m that waa retained 

the laolbs fad variooa rations* 
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 . caiPTES II 

REmsr ocr iirmTURB 

Th« r«vi«f of litasrature included in this theele la eoneemed jarl-

nartly with the raeults of expfriaenfcs adding stilbeatrol to rationa for 

ruminanta irith sone reference to naterial m the use of urea as a protein 

aubstitute* Ho reference aaterial vas found as to the effects on calciua 

and phtwpfaorua reteotlm irhen urea vas fed in the presence of etilbeatrol. 

Anaabgr (1911) shoved that the roMnant could utilise non-protcin 

nitrogen to a llaited extent* Since then, conaiderable vork has been eom-' 

ducted to detenidne the feeding valuo of urea as a partial protein substi 

tute* 

Gallup^ (19^3) r^orted that urea is a colorlras and odorless 

o<^oand nanufactinred from coal, air and vater* It resm&blM etsamaa salt 

vhen in the finished form* Urea cannot be used bgr the siopls stomach ani 

mal to aiqr appreciable extent since rumen micro-orgenlsna are needed to 

convert this compound into aaino acids* Hanson and Rerrln (1955) slaved 

that pigs on a losr protein ration that vas supplemented vith urea required 

6 percent mere feed per pound of gain, vhile the pi^ on a normal protein 

raticm gained about 16 percent siare per head daily. 

The emount of urea that can be fed vithout detrimental effect magr 

be determined by the rate of CMVisuaqfytion, the amount of protein to idiioh 

the animals are aceustomed, the length of time vhich the enlmals are fed 

urea and the emount of carbohydrates fed* All of thmse factors, accorcl-

ing to Claz^ et al* (1951), affect the activitar of the ruminal flora, vhich 

determLne the extent of toxiolty oi urea In an animal* They farther stated 
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that toQcioity ainQr be allofvlated by the oral admlniatratloo ol acetic acid* 

Bomtead and Fredeea (19U8) <!Uaon8trated that urea was unpalatable> 

end eone aHiiaale had such a dlallke for it that thejr would continue to re« 

fuse their feed even though it was adxed with aolasses or other ingredlecits* 

The same aziimals^ honreveri voiild relish natixral protein supplements. 

Morrison (19U9) stated that when urea is added to hay aloaie, without 

concentratesy the conversion to {urotein is not vezy eatiefactazT- end does 

not furnish axgr ecevsr* Farhaa jrt (19^5) reported tfaei wilmals need 

more feed per unit of gain when being fed urea. With the proper i>reeautl(ms 

in feeding this ecaq;>ound as a eupplemsnt* there likely will be no adverse 

physiological effects. 

Since the animal body needs a considerable amount of protein for 

amselo building material, it is desirable to determine what feedstuffs amd 

ecmdltlone will provide sufficient nitrogen st^age for tld.s purpose. Till* 

man and Swift (19^2) reported that sheep receiving urea stored slightly more 

nitrogen than tlSMie cm other protein supplements of superior quality} while 

Bell^ 0-9$y) found that wh«m urea was added to a ration ecsitaining 

corn, tho nitrogen retention was significantly greater than that of a im>» 

lassos ration. Urea presence did not affeot the apparent digestibility of 

the nutrients to azy appreciable eoctent, Diiming et ad. (19li9) were in 

agreemmat, for they observed an increase of nitrogen rebeition when urea 

was added to a nusd>er of different rations for both steers and laahe. 

Gallup and BrLggs (19^)reported that urea as a nitrogen euppleasnt did 

not affeot the retamtion of calcium or phosphorus. There ere many more re» 

ferencee pertaining to the use of urea as a protein supplasent. Host of 

these ere included in a review by Seid (1953)• 
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The uae of synthetic estrogens in the feeding of livestock has bees 

advocated only in recent yeaxHs* Andrem et al* il9k9) «aa cme of the first 

to nse ia^lants or estrogens in a feediz^ prograsu It was shown that by 

using twelve or twenty-four ag* atilheetroX iiQ>lente in t that there 

wee a eignifieant increase in the rate of gain end less feed was required 

per pound of gain* Clegg^ad« (19$$) reported that wethsra treated with 

etilhestrol sMde e eignifieant increase in rate of gain, but there waa no 

differ«iee in rate of gain between eniiaals iiaplanted with twelve ag* from 

those treated with thirty-five ag. 

B«li jji Ji* Cheng and Burroughs (19$l4) and Joordan (19$0) 

all reported that stilbestrol fed to rtaainants resulted in better and fast 

er gains with less feed* Pewy^al. (19$$) reported that steers treated 

with stilbestrol aade thadr fastest growth the first twenty-eight days of 

the feeding period, while Clegg jjrt ai* (19$$) found a significant increase 

in rate of gain regardless of age, sex or dietazy r^iae by tising laplimts* 

Ji* (1951*) reported that results from the oral feeding of atllhea** 

trol may be affected by seasonal differences. 

Bell et al, (19$$) reported that urea aatisfaotorily replaced $0 per 

cent of the cottonseed meal in the ration f^ to yearling and twcHyeaivold 

eteera* They found ty adding ten ag, stilbestrol th«y eculd replace all of 

the cottonseed zaeel with urea end get equivalent gaimt to that of cotton 

seed neal. 

tfhitaheir et j^, (19$3) showed that with twenty-four ag, atilbestrol 

iapXants thers was a aarked increase of nitrogen, ealciua and phosphorus 

retenti«a, but there waa no apparent effect on the digestibility of the nu 

trients* The treated Indas made fester gains than the untreated onee, Clegg 
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•ad C0I9 (195U) found vh«n «dmlnist«ring •tllb«8trol to steers, the reteoi* 

tioo of nitrogen »ea eOiaoat doubled. Acker el. (1951) reported that the 

feeding of two ng, per day of stilbestrol did not improve the digestibility 

of organio matter as detennined by digestibility studies. 

Cheng and Burroughs (195U) sought information regarding the metabo-» 

lism of stilbestrol in the rumen and the fores in vhioh it enters ths blood 

stream. It was found whsn inoubated asrobically at U0°0, for twenty-four 

hoera with ruaen fluid, that a large portion was doatrojj-ed, but when incu 

bated under anaerobic conditions there was no appreciable loss. Also, it 

was discoversd that heating the rumen fluid inhibited the destructive ae-

ticus on thte eampoundj therefore, it appears that aerobic destruction of 

stilbestrol may be an enaymatio action. When this hormone is fed to cattle 

or sheep, theare probably is no loss or transformation of the hormone in the 

fore stomach, since the rumen is primarily anaerobic, Idver sables were 

taken from the laodmi end a oigaificantly greater amount of liver dry matter 

and considerable less amount of Uver ester oholeeterol were found in the 

treated than In the untreated animals, 

Wilkinson^ (19Sk) reported that blood analysis from laritw treat 

ed twflaity-three days with fifteen mg, stilbestrol implants showed that they 

had a lower hamatocrit and hi^er fibrinogen and plasma free cholesterol than 
/ 

did the control laaibs* 

Peny et (1955) noticed that the feeding of stilbestrol to steers 

resulted in an elevation of the tall head, some relaxation of the lumbar 

vertebrae and an lnox>ea8e in the Imgth of the teats; while Whitehair et al, 

(1953) reported that laebs becjwje nervous and restless, with an increase in 
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the size of the waemry gland and teeta «a a result of feeding etilbestrol. 

Using en excessive amount of atllbeetrol (thirty mg. Inplents), Bell 

et al» (19$li) lost several laaibs in their feeding experiment due to prolsq;*-

ea of the rectum «nd excessive smelling and inflamatlon of the perineal re-

gton* In the same eaq^eriment, the seminal vesicles, bladder en^sullae, 

urethra, prostate gland and the bulbo-Hirethral glands mere enlarged* Powell 

(1953) r^rted that mith twelve iag» implants of stilbestrol there mas udder 

development and a milky fluid produced in a mcther within ten days after 

treatment. Also, he observed both rectal and vaginal proli^e at the end 

of the fortyHiecond day of the experiment. 

According to Perry et^(1955)* mhem steers that had been oonausH 

ing ten ag« stilbestrol daily wnre alaughtarod, there mas no significant es-

trogsnio activity revealed in the assay of the meat. Hale et (1951t) re 

ported that stilbestrol adainlst«*ed orally did not appear to have aay sp* 

preciable effect carcass quality of lambs. 

It has been ehown by Binning et la. (19U9), Tlllmen and Smlft (1950) 

and Bell al. (1953) that when a low juroteln ration mas supplemented mith 

urea, there mas generally a grMt«r retention of nitrogen. At the sams timsi 

it has been reported by Whttehair H ssd, (1953) and Glegg and Cole (1951t) 

that by adding a fem mg. stilbestrol to the ration there mas an increase of 

nitrogen retention, but the litarattire does not reveal any work on 8upple-» 

m«itation of both ursa and stllbartrol to the ration for Isai&s. 

Schilling et al, (1950) found a definite retention of caldium, p^o»> 

phorue and nitrogen when estrogens mere administered in man mith bo^jr dls* 

turbancea. Taurog et al. (19yi) foond a significant inorMse of phosphorus 
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avtaboliwa with stilbestrol^vitro tonaatioa of radiophospholiplda of 

the liver of birds. CSoveerte e| (1951) reported that with daily ad# ■4 

ainisberiog of estrogezis the oaloiua aetabollaa af the bodf was greatly 

iacreased. 
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 , GH4PTBR m 

SSfE&nESTAL FSOCEITO 

This a(|>«ael»«tii nai eostubiotttd to stuclbr tho tir«a and atilboa** 

trol had on ration dig«itlbiliior and on tha nitrogaa, oalolum and i^ospfao* 

rua ret«nti<m whan adndniatarad oraX^T- to ona-jraar-old Hnipahira watbaro* 

Tha dlgMtibllity atudles wara eonduetad an eroda protain^ orada fibar* 

nitrogen fraa axtraet and athar eoetraet. 

Sixteen wathara w«re obtained team the atation for thia axpartjeeBt* 

fvalTa of thaaa wathara wara salaotad and placed in the bam and fad for 

fourteen deora in indirLdoal feed atamhiena for the pnrpoaa of baeooing ae-

cuatcaaad to their nea environaMBt* Tha wathara wara fad at 3 P«b« and ra-

nainad in the ataneidona until 6 a*«. whan thegr vara ralaaaad and allovad 

to run about tha bam* Thajr had free aocaaa to water during tha dagr* 

Tha ration fad thaaa wathara waa nixad graaa hagr that had been oht^ 

pad and a grain adxtura. Table I ahem tha average pareentaga coapoaition 

of tha mtion* Tha grain uaad waa nuabar tm cruahad yellow oom* Tha 

cottonaaad aaal uaad waa of tha ajqpaller prooesa which oontainad Itl percent 

crude protein^ and tha urea waa feed urea eontalning 262 percent crude pro* 

tain* Tha wathara wara fad tha aama grain oixture aa ahown in Table II and 

tho nixad graaa hegr for the entire exparinant* 

At the end of fourteen daya^ the wethers ware divided into four lota^ 

aa ahosn in Table III> baaad on weight and uniformity* Than the wathara 

wera tranaferred to mataboliam atalla which wara a nodifioation of tha atalla 

daacribad by Brigga and Qallup (19U9)* For tha firat faw daya in tha aata^ 

boliam atalla their feed conauj^ption decreased, but all except one wether 



TABI£ Z 

Ammfmmm mmm(m or feeds 

Dry Crude "^der Crude 
Feed letter Protein Ejctract Fibeof NFS Ash 

Ulxed ginuM hiQr 90.8 9.3 1.2 35.U 39.8 li.9 

Com, cottoroieed steal 87.8 X3.U k.t 2.5 6U.9 2.8 

Com* urea 87.^ 13.5 3.5 1.6 66.5 2.U 

p; 

■;.s 
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TABLS n 
f 

I >. 

nftlTW TitHViikir. 

I.niimii iiii 1111)11 i.ii„Mi>i, mmiiumtmmm 

Mixture 1 Mixture 2 

Com 85.5 Gora 56.65 

Cottoiuiead aMl 13.0 Urea 1.65 

CalciuiB oarbonete 1.0 CaleiuiB oarbouate 1.00 

Salt 0.? Salt 0,50 

Total 100.0 Total 100.00 



12 

TABLE m 

1ATI08 TREATHE8T AND EFPBCT OP STILBESTSOL 
AND IJBBA OH BATS OF OAIH 

Lot nun^er 1 m m 
171 

Treatment Com, CSM, Com, CSJf, Com, Urea, Com, Uraa, 
Grass hay Grass hay Grass hay Grass hay 

Itaaiber of «ethers 2 h 2 k 

Weigixts (Iba.) 
Average initial 98,k 9^,9 99.6 96.7 
Average final 
Total gains (li6 diQra) 

107.0 
8.6 

106.5 
10,6 

99.0 
-0.6 

lQk.O 
7.3 

Amount feed constoead (lba«) 
Kixad grass hay 1,00 1,00 1.00 1.00 
^ain lEdxtura 1.25 1.25 1.25 1.25 
Total feed 2.25 2.25 2.25 2.25 

Total pareant protein 11.5 11.5 11.6 IM 

'^aceoLvad It a^« atilbestrol duxrLog Trials 2 and 3. 
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VM back (Ml feed at tha ind of th« seiraaHlay parlod^ although thuy did mot 

appear to eoiuRme as meh as thojr vould under normal oonditione* 

After the wethers were transferred to the metabolism stalls for the 

collection period, an attend was made to measure the water eonsooption. 

This was difficult due to the water facilities. The wethers would constant* 

iy turn the water containers ower or take a Muth full of water and spit it 

oat« 

The flOEperlment was divided into six trials of seven days per trial, 

as shown in Table IV. The urine and faces were collected daily during four 

trials* In Trial 1, tha beginning of tha collecting period. Lota I and ZI 

received 1 pound of hay snd 1.2^ pounds of com snd cottonsssd meal siixturs 

par hsady snd Lobs III and IV rec^vwi 1 pound of hay and 1.25 pounds of 

com snd urss mixture. In Trial 2, afte^ sevisn days of condition. Lots 

II snd IV wars fed four mg. stilbestrol per heed dally with the grain mix 

ture. Lots I and HI were fed the same feed daring the entire feeding peri 

od* 

In Trials 3 and It, the wethers ware removed frem the metabolism stalls 

hack to their individual fssd rioks and allowed a rest period of fourteen 

days. One of the wethers in Lot Z was rsmovad from the experisent due to 

the low feed eensua^i<m and lameness in the front feet, snd a aubstituts 

animal was used. 

Trial 5 vas conducted in the same manner as Trial 2, and Txdal 6 was 

C<»»iueted as Trial 1 to determine the carry over effect of stilbestrol. The 

weth«ps were weighed at the beginning and end of ssoh trial. 

The wethsrs received s constant amount of experimental ration dalSy* 
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THE COTTOHSEED mL, AHD ST1U3STH0L WmUMmAL PL4H 

(Janoaty 30, 1^5 tlffoogh llarch H,19$$) 

Lot mxo^er i II ' 111 ' 
J^umber veihers 

pitr lot 2 k 2 h 

KSTABOUSM STAUS 

Trial 1 
Treatment Com, CSM, Com, C^, Com, tcrea, Com, tirea, 

mixed imy mixed imy mixed hcgr mixed hay 

Trial 2 
Treatment Com, CSM, Com, CSM, Com, urea, Com, urea 

Bdzed heor mixed bar, mixed bay mixed hay, 
h mg. of U mg« of 
stilbestrol stilbeetrol 

IHUITESIAL PIED RACKS 

Trials 3 and U 
Treatment Com, CSM, Com, CSM, Corn, urea, Com, urea, 

mixed mixed hay, mixed bay mixed bay, 
k Bg« of U mg. of 
•tilbeetroX stilbestrol 

METABOLISU STALLS 

Trial $ 
Treatmttxt Com, CSM, Com, CSE, Com, itrea, Ccarn, urea, 

mixed hagr mixed bey, mixed bey mixed hay, 
U ag» of mg. of 
atilbestrol stilbestrol 

Trial 6 
Treatment Com, CSM, Com, CSM, Com, urea, Corn, urea, 

mixed haqr mixed bar mixed bay mixed hay 



Th«or «er« fad the eonoaatrato azui h^jr «t 3 p*nm, and the unoonatxoied fe«d 

was aollaet6d» v«dgiiad and saiqplad the foUcwing soming at 8 a*m* Theea 

orlMi vare eeagxMiited and analyzwi in ordear to dateralne tho intake of the 

different mtrionte iHir laoh* 

Daring the collection tx'iale^ urine and feoee were collected at $ 

p«a« Ttw urine nas aeaeured and a 10 paroaat aaaple« lagr voluiae* was taken. 

The feoea was veighed and a 10 percent sample^ hgr weight, waa taken. Theae 

aanplea were kept in closed containers* At the end of aeren daya collection, 

the aei^ee were thoroughly ndxed and a eoagx>aite siBaple vaa taken and stored 

undier refrigeration for analysis* 

Xn addition to the seveQ-diy ecsaposlte eaopls, a daily aanple of urine 

and fecee was taktt daring Trials 2 and 6for the deterolnati«m of nitrogen 

exsretlcoi cmly* 

A 100~grai& eaople of fecee waa taken from the daily eonpoaite easq}le 

and was dried in the ovim for forty-eight hours* The dry 8aBq>Xe waa taken 

from the 07m and allowed to reoain in tha open air for twanty-four houra 

to allaw the saagile to return to an air dhy basis* The aas^Xe vaa thm ground, 

taken to the laboratory and waighed to determina the percent dry natter, and 

then uialysed* The determinationa of all the nutrienta were aiULlysed on the 

air dxy feoee sample* The nitrogen detmdnation was done with a wst fecea 

sas^e takm from the aeren-day oompoeite* 

Freta the aeren-day coBfKMite saopXa for Triala 1, 2,$ and 6, fecea 

and urine samples were taken and malysed for calclTXD, ̂ scwphorus and nit 

rogen* Coeffioienta of digestibility vere calculated for cruda fiber, crude 

I»rotein, nitrogen free extract and ethar extract* For tha aama four trials, 

balance atudiea for calcium, phoephorua and nitrogen were oondaoted* 
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latrogoQ^ erado fiber* wh asid molstixre analytea wflore suMie bgr the 

i.O.A.C, Hethod (1950)* end the fat eiy^ysla wm detendned by sli^t 

aodiflcation of the A.O*A.C. Method* fhe nitrogen free extract contnit 

vee calculated by subatrectim of the sum of the percenbagee of crude pro** 

tedjQ* fat* orude fiber* ash and ooiatore from 100* 

The calcium analysis vas determined by a modificatltsi of the method 

of Brown jd (19^0)* and the i^iasidiortte waa detenadned by a modifieaticm 

of the method of Fiske and Subbarow (1925)* 
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CHAPTia IT 

HlSm.TS AND DlSCtlSSION 

The reeiilts of this experlaeat with vethers otieiQ)£clng urea trith 

cottonseed aealu urea and stilbestrol irith cottonseed meal and atlXbeih*. 
- f 

trol« urea with urea and stilbestrol, and cottonseed meal with eotttmv* 

seed meal and stilb^Mtrol, showed a sigoiXieantly greater digestibility 

of crude protein and a significantly lean digMtibility of ether extract 

from the raticms contaiidLng tUa urea, as sliown in Table V and Ai^caidix 

Table X. The stilbestrol had no apparent effect v^n the digeatibility 

of the ration nutrients as shown in Table V« The av<»'age dainty apparent 

coaffioienta of digeetibility of rations for the individual wethers are 

shown in ̂ pendix Table XI« This is in agreemmt with results obtained 

bgr Wbdtehair et (19^3) who used stilbestrol iajilants instead of feedU 

iag stilbestrol* 

It has be«i shown by Nhitehair et (19^3) and Clegg and Cole 

(193%) that with the addition of a few ag* of etilbestrol to the ration, 

the retention of nitrogen was greatiy increaeed* This is in agreeoieat 

with what is reported in Table VI. The feeding of stilbestrol signifl* 

cantly increased the daily nitrogen retention during the first sev«i days 

(U«9 vs* 3*3) and the greater retention continued as long as the wethers 

roceived the stilbestrol. It is shown in Table VI tliat the nitrogen re 

tention for Lot n.Trial 2 was li«9l g* as ccmipared to Trial 1, with no 

stilbestrol, wharo the nitrogen retention was 2.jb.7 g» In Trial 9* after 

the wethezw had continued to receive h mg. of stilbeetrol for four weeks, 

the nitrogen balance was 9*98 g. as OQapared to Trial 1 with a 2.U7 g« ni 

trogen balance. After discontiiiuing the stilbestrol treatment in Lot H 
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TABUB 72 

▲vmas MILT HXTBOQES BAL&NCE FGB lETHEBS 

TStsr 
Lot Trie! Dry Nitrogen Nitrogen excreted Nitrogen Nitrogm 

Sfoiiibar Number liAtter Cwummed Urine Fecea Excreted Balance 

2 1 7^1 15.68 7.72 6.63 iU.35 1.33 
2 871 18.39 8.15 6.52 Hi. 67 3.72 
5 Slilt 17.92 9.08 6.23 15.31 2.61 
6 909 18.1i8 8.52 6.71 15.23 3.25 

Average 8UL 17.62 8.37 6.52 IU.89 2.US 

n 1 878 17.81 8.53 6.81 15.3U 2.U7 
2* 858 18.07 7.16 6.00 13.16 U.9I
ja 903 19.33 7.U0 6.35 13.75 5.58 
6 87lt 17.79 8.06 5.68 13.7U U.05 

Average ' 8?8 18.25 ■ 7.v^ ' ' 6,21 IL.OO U5 

m 1 867 17.27 10.19 5.29 15.U8 1.79 
2 888 18.63 10.7U 5.oa 15.78 2.85 
5 836 17.61 8.71 5.U6 lli.17 3.1iU 
6 815 i7.ia 8.82 U.67 13.1i9 3.92 

, , ,

Average ^2 9.62 ' 5.12 1U.73 3.00 

X7 1 830 16.75 8.81 5.70 IU.59 2.16 
ga 861 18.82 8.32 5.65 13.97 U.85 

903 18.98 8.72 5.99 1U.71 U.27 
6 906 18.99 8.97 5.1;5 1U.1;2 U.57 

Average 875 ' 18.39 8.71 5.72 lU.!t2 3.96 

%tilbe8trol fed at the rate of It ng* per dear. 
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of Trial 6, it is shown that tha nitrogwi balanos dropped from g, to 

g»» vhioh is still higher than the control group of Lot Z« Appendix 

Table XII shows the arerage daily nitrogen balance for individual wethers# 

Wh«n feeding urea and etilbestrol, the nitrogen retenti<xi showed the 

8«M trend as that of cottonseed aeal and stilbeetrol by increaaingf as shown 

in T^le VI, Lot IV, Trial 2* In Trial $t the nitrogsn balance dropped for 

some cause, but remained higher than Lot HI, which was the contarol. In 

Trial 6, when the stilbestrol had been discontimied from the urea ration, 

the nitrogen balance was higher than Trial 5, but less than Trial 2. 

In Appendix Table IX, it ie sfaown that there was no statistical alg* 

nificance in the nitrogsn balance when ooa^aring urea with cottonseed meal 

supplements, mien stilbestrol was added to the ration* cosparlng oott<m» 

seed meal and urea to the nonnitllbeatrol group in Trial 2 and Trial 5, the 

differences were highly significant at the 1 pmrcsnt level. It is observed 

in this table that with the presence of stilbestrol, there ms a statistical 

difference in the nitrogma retention or i^iproaching si^ilfieance in ain lots 

except Lot n in Trial 5 and Lot IV of Tzlal 5. 

Theee results indicate there does not seem to be a residual effect 

of stilbestrol on the nitrogen rstmation# This rstentlon of nitrogsn whsn 

wsthsrs wsrs fsd stilbestrol was found to bs due to a dsorsass in the amount 

of nitrogsn exerstsd in the urine as shown in Table VI, It is assumed that 

by getting faster gains when oinsuming stilbestrol that the animaiw ere uti« 

lizing this extra nitrogen efficiently. 

Stilbestrol had stmsshat of a different effect upon the mstabolism 

of calcium and phosphorus. It has been shown that with the addition of 

stilbestrol, the inorsass of nitrogsn retention was ianediats as shown in 



21 

Table VZ« GoiB|>arlng Trial 2 vith Trial 1 Ixi lot Ilf it la shoim that vith 

stilbeetrol the nitrogen retention alsost doubled during the first seven 

dagrfl, and In Trial 2 eooipared vlth Trial 1 of Lot XV, the retention of nl«» 

trogen ma doabl«l when atllbestrol vas added* Table VXX shoes that eith 

stilbeetrol* the calciuia belantoe was reversed to that of the nitrogen ba^ 

lance* 

As shown in Table VIZ, the average caloiam balanee In Trial 5 for 

the vethers reoeivlAg atllbestrol was 1*3 g* as ooopared to 0*3 g* for the 

wethers on the non-stilbestrol ration* It was found in Trial 1 of Lot Z 

that there was a negative caloiuia and phosphorus balance which may have 

been due to one anlaal. rafiulng to oonsuM the raticm at the beginning of 

the eaqperlmeat* 

3^ Lot IX* Trial 2* where the wethere were receiving stiibostrol* 

the first sevesMissr period shoved a deerease in calcium retention as oobw 

pared to Trial 1 where there was no stilbeetrol added to the ratltm* In 

Lot IT* Trial 2 ooopared to Trial 1 shaved the aame trend as that found in 

Lot n* Trial ̂ in both Lot II and Lot XT shoved a big inorease in the re« 

tention of oalclua when stilbestrol had bem fed for a period of twenl^^* 

eight days* This may indicate a continued build-up of its effect* 

Table TZI* Trial 6 of both Lots H and IT shows that ths oalcium ha-

laaee was higher than the averages of Lots I and III* the control groups* 

However* the calcima retention was reduosd ecnsiderably as eonparsd with 

the previous seven daye. With these results* it Indicates a carzy-over ef-

feet after disccmtlnuing stilbestrol in the raticm* Appendix Table XIII 

sboss the average dally calcium balance for the indivlchial wethers* 

Table THI shows the average phosphonia balance for the four trial#* 
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TABLE yn 

AVmOE liAILr CALCXtM BAUTICB ((HUMS) 

Mil 
Lot Trial Diy Oalciizm Calcixisi excreted Calcium Calcitta 

lfiiBi)«x> Hoadaer Matter Coraraaad urine Faaae Excreted Balance 

I 1 751 2.15 •OU 2.28 2.32 -.17 
2 871 2,36 .02 2.32 2.34 .02 

8^4 2.U7 .03 1.97 2.00 .47 
6 909 2.39 .OL 2.29 2.33 ,06 

Averaga 8I4I4 2.3U .03 2.22 2.25 .10 

II 1 876 2.7I1 .05 2.37 2.42 .332a 858 2.26 .03 2.12 2.15 .U
^a 903 2.8U .01 1.63 1.64 1.20 
6 87U 2.22 .03 1.63 1.66 .56 

Ayaraga 878 2.52 .oS 1.94 1.97 .55 

HI 1 867 2.76 •07 2.36 2.43 .33 
2 888 2,65 .05 2.52 2.57 .08 
5 836 2.68 .02 1.99 2.01 .67 
6 815 2,23 ,06 2,06 2.12 .11 

Araraga "' 552 2.58 .05 2.23 2.28 .30 

I? 1 830 2.97 .03 2.05 2.08 .89 
861 2.U1 .02 2.13 2.15 .26 
903 3.01 .02 1.55 1.57 l.Ui 

6 906 2.5U .03 2.08 2.11 .43 
Araraga 875 Z.73 .63 1.95 1.98 .76 

*Sil]^e«troX f«d *t the rate of li vg* per daQT* 
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'SAsm vm 

AVERAOE DAIU PHDSPfiCKOS MIAHGB (O&AIS) 

Phosphoinis Total 
Lot trial Tfry Kiosphorufi excroted Phosphoros PhosphoraSi 

Runher Nu:iiiber Matter Ccmsustcd Urii>e Peeee Excreted Balance 

I 1 1^1 2,10 .01 2.21 2.22 •••12 
2 871 2.3I4 .ca 2,29 2,30 .01* 
5 Bhh 2.3h .03 1.96 1.99 .35 
6 909 2.50 .01 2.3li 2.35 .15 

Average {jhL 2.32 .02 2.20 2.22 .11 

n 1 878 2,38 .01 2.33 2.31* .01* 
2« 8^8 2.27 .01 2.16 2,17 .10 

903 2,?? •02 1*10 1.1*5 1.10 
6 87U 2.U2 .02 1.81* 1.86 .56 

Avearage 878 2.hl .02 1.91*"" 1.96 .1*5 

m 1 867 1.99 ,01 1.97 1.98 .01 
2 888 1.99 •01 1.91 1.92 .07 

336 1.95 .01 1.62* 1.65 .30 
6 81? 1.87 ,01 1.65 1.66 .21 

Average 852 •01 1.79 1.80 .i5 

1* 1 830 l*9k .01 1.90 1.91 .03 
2« 861 1.91 .01 1.80 1.81 .10 

903 2.15 •01 1.12 1.13 1.02 
6 906 2.09 .01 l.Ul 1.1*2 .67 

Average '"875"""" 2.02 .01 1.56 1.57 •1*6 

"stilbestiml fed at the rate of k ag* pair dagr* 
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Timi* dkt* mham th*t the phoephorus balance foUcwed the saae patteam as 

the ealclna balanocy for there ves no apparent diffarenoe the first senron 

d«78 between stlXbeetrol feeding and the n<m'<«atllbestrol feeding* These 

data also sheer that there was Tery little caloina or phosphoms excreted 

in the urins;, and the primazy effect of stilbestrol was on fecal calcium 

and phosphorus* 

In Tabls VXIX^ Trial 2 of Lots II and 17 shows that (hiring the first 

scy«i dajrs of feeding stilbestrol, there mm no appariBst effect upon the re 

tention of phosphorus as compared to Trial 1 of the same lots. Trial 5 shoes 

a significant increase in the retention of ̂ bamphoraB in both Lots It end 17* 

Lot II of Trial 5 shows the phosphorus retention was 1,10 g* as congiarad to 

*Oli g* in Trial 1 of tha sasw lot, and Lot 17 of Trial $ rMults in a X*GS g« 

retention as eoapared to *03 g* of Trial 1* Appendix Table XI7 shoes the 

awerage daily phosphorus balance for the indiTldual wethers. 

The statistical analysis of Appendix Table JX ehowe that urea eea^arad 

to cottonseed meal did not have any effect upon the retention of calcium or 

(dioaphorus during the forty-two-dsy period of the experiment. The result 

of the calcium and phosphorus metabolism wers similar throughout the expert-

m«it» This table shews there was no significant effect up<Mi the retenti<m 

of calcium and phosphorus until Trial $ of Lots IX and 17 as ccaspared to 

Lots I and in,idiioh was significant at the 1 percent level. Trial 6 of 

the same lots resulted in an inereaaed retention of both calciua and phos 

phorus at the 1 percent level. This indicates a eaxry-over effect. 

With this greater retention of nitrogen, calcium and phosphorus when 

feeding stilbestrol, the sniaals say be able to utilise these mitrients more 

efficiently, making faster bone and bodf grcwth with the result of reaehiig 



25 

th« oarkei saoh 8o<mer than \xnd«r nonoal faadizig. These data along with 

the data sheering ipreater water and less fat oont«at of the tissuMi of to* 

Bdnants fed stUbestrol* as shcem by Ifilklnson^al« (1955}# indioate a 

stlaulaticn to growth. During normal growth there is a ipreater percent* 

age of laydown of ainerals, water and nitrogen when growth is cwnpared with 

fattwiing. 

After the first trial of the experimwntf wh«a. the animals reeeiwed 

the stilhestrol, they beoame nenroos and exoitable whieh is in agreement 

with obserwations of Ihitehair et al, (1953)• The wethers began to clean 

up their feed aojre regularly irtien being fed stilbestrol. The animals on 

stilbestrol showed signs some swelling around the rectum, irtiich appear 

ed Boist with a dark purplish colw in contrast to the pink color that is 

nonaally observed. It was noticed daring the fourth end fifth trials that 

the teats of these wethezv had Imigthened, and two animale were producing 

a fluid-like substance similsr to milk in appearance* k few of the weth 

ers receiving stilbestrol appeared to be passing an excessive amount of 

gas. 
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TweXre wcrthers fftd a fattaolng typa of ration were used in a seriee 

of digestion and balance studies. The following eoBQMorisons were laadei 

(1) urea rs* cottonseed meal^ (2) urea and stilbestrol ts* eattonee«l meal 

and etilbestrol, (3) urea v*. urea and stilbestrol, and (li) cottonseed seal 

V3. cottonseed aeal and stilbestrol. This 8tu(^ was divided into six ssvsbk 

dear periods. Standard urinaxy and fecal collections were taken during ti^i 

first, second, fifth and sixth periods. 

A significantly greater digestibiliV of crude protein and signifi* 

eantly lees digestibility of ether extract were found from IttdM fed rations 

containing urea as compared with thoee fed rations o«itaining cottonseed 

meal. Urea feeding had no noticeable effect on the retoition of calcium, 

phosphorus or nitrogn. 

Stilbestrol was fed at the rate of U sg> per head daily during the 

second, third, fousrth and fifth trials. Stilbestrol feeding had no signi-* 

ficant effect on the digestibility of ration nutrients. The feeding of 

stilbestrol significantly incrsaaed the daily nitrogen retention during 

the first seven days (k»9 g. vs. 3*3), but there wee no carxy^ver effect 

after stilbeatrol feeding was disecmtizmed. Stilbestrol fseding signifi 

cant]^ increased calcium and phoaphorus rct«ition during the last sevsn 

days (1.3 g. ws. 0.6 g. for calcium} and 1.1 g, vs. 0.3 g* Tor phosphorus), 

and thsre was a significant carry-over effect after stilbestrol feeding was 

stopped. These results show that urea can be utilized as a proton substi 

tute and that etilbestrol feeding, under the conditions of this metebolism 

test, increased the retenticm of calcium, phosphorue and nitrogen by lead>s» 
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TABU XX 

STATISTICAL ANALTSIS OP Kffi SFPBCT STILBESTROL B&S OB 
THE RSri3fTI0N OF HXTROaHi, CALCIim, 

AND PHDSPHC®DS OP WETHERS 

Treatment 

Com« CSM Ts. oom^ 
area (protein} 

Stllbeatrol of Lota 
2 & U in Trials 2 & 
$ ym, nwi-etilbeatroX 
of Lota 1 & 3 in TrUla 
2& 5 

Stllbeatrol of Lota 
2 & U in Trlala 2 tb* 
non-atilbeatrol of 
Lota 1& 3 of Trial 2 

Stllbeatrol of Lota 2 
& 2i in Trial 5 va. 
non-atilbeatrol of 
Lota 1& 3 in Trial % 

Lota 2 ft U in Trial 6 
va« Lota 1 & 3 in Trial 
6 (no atilbeatrol fed) 

Stilbestrol of Lot 2 in 
Trial 2 va* non-4til* 
beatrol of Lot 1 in 
Trial 2 

Stllbeatrol of Lot U 
in Trial 2 to. non* 
atilbeatrol of Lot 3 
in Trial 2 

Stilbestrol of Lot 2 
in Trlala 2 ft ^ va» 
nonHitllbestrol of 
Lot 1 in Trials 2&$ 

Nitrogen 

Not sign* 

. 
Qreatwr 

areatar® 

Approach* 
sign* 

Rot alga* 

Approach 
aiipi* 

Oreate*^ 

Greater* 

Caleiua Phoephona 

Rot sign* Rot sign. 

Approach* 
Hot alga* sign. 

Rot sign. Rot ai®ri. 

Greater Greater 

Greatest Qreatez^ 

Rot sign. Rot alga. 

Rot sign. Rot sign* 

Not sign* Not sign* 

l)iQr8 on 
Eipwrineiit 

liZ 

ys 

Hk 

30 

ii2 

lit 

24 

30 



7ABLE n 

SUTISTICAL AMLISIS OF THE EFFECT STILBESTROL HAS <» 
THE RETEHTIOH W HTTROaiK, CALCIUM AND 

PBOSFHQSOS OF ITETHSRS (ooutinucd) 

Tr«ata«it 

Stilbestrol of Lot U 
In Trials 2 & $ 
non-stilbestrol of Lot 
3 in Trials Z St $ 

Stilbestirol of Lot 2 
in Trial 5 vs* non* 
stilLestrol of Lot 1 
in Trial $ 

Stilbestrol of Lot li 
in Trial $ vs* nono 
stilbestrol of Lot 3 
in Trial $ 

Lot 2 in Trial 6 v»« 
Lot 1 in Trial 6 

Lot U in Trial 6 vs. 
Lot 3 in Trial 6 

Hfltaj^gen 

Qrsatsr 

Hot sign. 

Hot sign. 

Hot sign. 

Hot sign. 

'■ 
CalclmB 

Sot sign. 

OrsatiK^ 

Ox^aatis^ 

Oroatsr'^ 

Orsatex^ 

Itioaphorua 

Hot sign* 

Greatsx^ 

Hot sign. 

Hot sign* 

Sign.* 

'lilts'on 
Eicperlmant 

30 

30 

30 

ha 

hZ 

^Statistical dlfferonos at ths S percent level. 

Statistical difference at the 1 percent level. 
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7ABX.S X 

STATISTICAI, AMUfSIS OP THE BIOESTIBHW W 
UHEi VS. COTTONSEED XML 

Day Crude Crude Ekar 
, Matter Protein Fiber Extract 

Hot sign. Qreater* Hot sign. Less® 

*St«tiatioal differoiea at tha 1 porcent laral. 
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TABLS ZX 

i 
imtim DAILI APPARENT COSFFICIEHT OP DIOESTIBIUTr OF » 

BATICMI3 FED INDIVIDUAL TOPHSRS 

• y
SV; • 

fCTi 1 111 

Nuaiber Ncuaber Nuiaber Matter Protein Eictract Fiber NFE 
lot Trial Ciy Crude iSther Crude 

I 1 1 71 56,0 62.it it6.8 81,8 
2 71 58.it 8It.it lt3.5 82.1 

2 1 
2 

72 
71 

65.0 
6it.2 

86.6 
87.1 

it6.7 
h7*k 

81,9 
80.9 

5 X 71 61t.l 79.5 53.0 80.2 
2 73 66.6 80.7 50.0 82.5 

6 1 72 62.9 81.3 51.3 82.1 
2 70 6it.2 80,5 ii9.2 80.6 

n X 3 72 58.1 82.8 53.0 81.8 
it 69 63.6 83.8 lt7.2 78.2 
5 73 62.1i 85.3 li9.lt 83.5 
6 72 62.2 81.7 37.6 87.1 

a* 3 7lt 6U.7 88.2 53.9 82,5 
it 71 69.5 85.8 itl.lt 8l.it 
5 73 68.3 88.1 it3.8 83.6 
d 71 6ii.8 83.5 it7.3 a. 3 

3 69 65.6 79.2 it5.7 78.lt 
it 68 66.8 79.7 U1.5 78.3 
$ 71 67.9 80.it U6.7 80.9 
6 71 68.2 78.2 ItS.l 80.3 

6 3 73 61t.8 81.6 56.3 82.0 
it 7lt 67.6 81.1 56.0 82.1 
$ 78 70.it 83.8 56.3 86.7 
6 77 70.6 80,7 62.3 8It.2 

*StlXbe8trol f«d at rate of 4 ag. par deor* 
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AVmAfiE mils APPARENT COEFFICIENT OF DIOESTIBIUTT OF 

BATIOTS FED IHDIVimjAL RETHERS (o<mti«a«l) 

m Mai kaij^ Dry Crude Ether Crude 
Rviaibetr HitQ&er Nusa^er tetter Protein Extract Fiber NFE 

III 1 7 77 72*0 83.9 55.7 85.1 
8 71 67*0 82,0 U7.2 80.7 

a 7 7$ 73.7 79.6 50.5 61**1 
8 70 72.2 76.9 Uttlt 79.2 

5 7 7^ 72,1 78.6 lt5.o 81*.8 
8 68 66.3 73.7 I1I.1 79.3 

6 7 79 7lt-.8 8lt.6 1*6.1 88.1* 
8 7k 714 8 79.7 51t.2 eiui 

IF X 9 7$ 66.6 79.5 51i.9 83.9 
XO 73 62.6 78,1 57.8 83.2 
11 73 68,8 82,U 1*9.8 82.1* 
12 73 6lt,l 79.6 56,3 81.7 

2* 9 71 67.5 81,5 lt5.lt 80.6 
10 79 70,8 62,7 1*6.3 82*.0 
11 7k 71.9 85.7 1*5.7 63.2 
12 72 68.9 8l,lt 1*7.7 81.7 

9 70 67.3 7lt.U 1*7.1 79.8 
10 69 66,5 69,3 1*3.9 79.3 
U 73 69,9 75.7 51*.5 82.3 

■ '• 
12 72 70, B 72.1 50.5 80.9 

6 9 75 70,8 80.9 57.2 83.0 
10 75 7Q,h 78.7 51*.5 83.6 
11 77 73.5 81.5 59»5 81u7 
12 75 70,6 81.2 56.6 81*.0 

rr-":, 

%tlXboBtrol fed at rate of It ag» per dagr* 
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TABI5 m 

AvsRms Min mimm bajasce or zmditiduaz. vsrHns(cmm) 
^vf 

Lot 
Nuaber 

Trial 
Itonber 

-
Aaiaal 
Number 

' ' "" " "" Totai 
Kitrogoa gltrogeti «xeret«l Nitrogen Nitrogen 
Cormuned Urine ' F'ao'ea Excreted Balance 

I 1 1 
Z 

16.75 
2li.6l 

7.56 
7.87 

7.20 
6,0$ 

lli.76 
13.92 

1.99 
.69 

z 1 
z 

19.21 
17.57 

8.60 
7.69 

6.75 
6.28 

15.35 
13.97 

3,86 
3.60 

$ 1 
2 

19.22 
16.62 

7.21 
10.9lt 

6.89 
5.57 

lIi.lO 
16.51 

5.12 
.11 

6 1 
2 

18.U8 
18.U8 

7.82 
9.22 

6.83 
6.58 

1U.65 
15.80 

3.83 
2.68 

IX 1 3 
k 
5 
6 

16.95 
18.27 
17.69 
18.3U 

7.32 
8.U9 
8.53 
9.76 

7.10 
6.66 
6.55 
6.91 

l2i.U2 
15.15 
15.08 
16.67 

2.53 
3.12 
2.a 
1.67 

2» 3 
U 
5 
6 

17.95 
18.00 
17.25 
19.07 

6.13 
7.30 
7.88 
7.31 

6.33 
5.1i9 
5.il6 
6,71 

12.U6 
32.79 
13.3U 
IU.02 

5.1i9 
5.21 
3.91 
5.05 

5* 3 
U 
5 
6 

19.33 
19.33 
19.33 
19.33 

7.18 
6.57 
7.67 
8.18 

6.65 
6.ia 
6.20 
6.15 

13.83 
12.98 
13.87 
Hi.33 

5.50 
6.35 
5.1*6 
5.00 

6 3 
U 
5 
6 

10.U8 
18.U8 
15.71 
18.U8 

7.63 
7.7U 
9.17 
7.71 

6.51 
5.98 
U.oO 
5.U» 

li^.lli 
13.72 
13.97 
13.15 

1*.3U 
U.76 
1.71* 
5.33 

^tllbeetrol fed at rate of ^ per dagr* 



 m WBUSHI 

ITIBAQB Mill NITEOGM BAXA8CX OF imimmL VKTHERS (OSAIS) 
(oontimod) 

"fSST— 
Lot Trial Animl Kltrogea Hitrogen excreted Nitrogen Nitrogen 

Mxtriber Ihaaber Kunber Con«tia»d llrine i^ecee Excreted Balance 

m 1 7 16.32 9.67 k.57 lk.2k 2.08 
8 18.22 10.70 6.01 16.71 1.51 

Z 7 18.20 10.51 k.78 15.29 2.91 
8 19.06 10*96 5.30 16.26 2.80 

$ 7 16.2k 20.2|| k.53 lk.77 l.k7 
8 18.98 7.17 6.38 13.55 5.k3 

e 7 15.77 5.20 3-97 12.17 3.60 
8 19.05 9.kk 5.36 Ik.80 k.25 

I? X 9 17.79 8.56 6.00 lk.56 3.23 
20 Ik.55 8.k3 5.k5 13.88 .67 
U 16.62 9.19 5.20 lk.39 2.23 
IS 18.05 9.07 6.k8 15.55 2.50 

? 19.91 8.k0 6.k7 Ik.87 5.0k 
10 17.0k 7.39 k.98 12.37 k.67 
u 18.k3 d.92 k.96 13.83 k.55 
as 19.91 8.56 6.18 Ik.7k 5.17 

s 18.98 8.32 6.19 lk.5l k.k7 
10 18.98 9.7k 6,36 15.10 3.88 
n 18.98 9.07 5.72 lk.79 k.l9 
as 18.98 8.73 5.68 Ik.kl k.57 

6 19.05 8.kk 5.57 ik.oi 5.0k 
10 19.05 9.02 )iO ak.5i k.5k 
u 18.79 9.67 5.13 Ik.80 3.99 
la 19.05 8.73 5.60 lk.3> k.72 

•stilbestrol fed at rate of U og* per dear. 
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f TABIB XIH 

■ iiVimm miu cai^ium muhcb m, mmsm* 'mm^ {mm) 

' ■ foial ' " 
Lot Trial AnlBsl Calcima Calcirtn excroteci Caloimit Caloitm 

Kuaibar' N-umber Ccmstaaed uriiia Pec OS Exoroted Belsnce 

I 1 1 2.3a .Olt 2.23 2.27 ,U 
2 1.92 .05 2.32 2,37 -,15 

2 1 2,^6 .02 2.32 2.31 .22 
2 2.X'J ,06 2.31 2.33 *".18 

' 5 1 2.82 .02 2.17 2.19 .63 
2 2.U .03 1.77 1.80 .31 

6 X 2.39 •02 2.22 2.21 .15 
2 2.39 .06 2.36 2.12 -.03 

tt i 3 2.83 •02 2.05 2.07 .76 
h 2.79 .06 2.71 2.77 -.02 
$ 2.63 .06 2.26 2.32 .30 
6 2,77 .05 2.1t5 2.50 .27 

2* 3 2.19 .01 1.76 1.77 *12 
2.26 .Olt 2.15 2.19 .07 
2.05 .03 2.06 2.09 -.01 

6 2.53 .02 2.18 2.50 .03 

3 2.8Jt .01 1.67 1.68 1.16 
k 2.8lt .02 1.53 1.55 1.29 
9 2.8!t .01 1.57 1.58 1.26 
6 2.8U .01 1.75 1.76 1.08 

6 3 2.39 ♦03 1.71 1.71 .65 
k 2.39 .05 1.65 1.70 .69 
$ 1.71 .02 l.ltO 1.142 .27 
6 2.39 .03 1.71 1.77 .62 

"Stllb«it»}l f«l «b riit« of It ptse dagr. 
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TABLgxm 

A7mc-1 BttlU CAI£:II!U BAUUCS FC31 IrlDTvTDuALTOHHS (CBtiB) 
(oontimiod) 

Total 
Lot Trial Anl-aal Calcluia Calclma axcrebsd Calcium Calcina 

Srimbar Straber ihmber ConsumMi Urlna F«»ea Ebccretwl Balanoa 

III 1 7 2.51 .08 2.06 2.1!^ .37 
6 3,00 .05 2.66 2.71 •29 

2 7 .03 2,20 2,23 .33 
8 2.7U .07 2.83 2.70 -.09 

5 7 2,3?i .02 1.57 1.59 .75 
8 3.01 .02 a.liO 2.U2 .59 

6 7 1.90 .03 1.70 i.n a? 
8 2.55 .08 2.lt0 2,kB .07 

17 1 9 2.87 •02 2.09 2.U .76 
10 3.00 .05 1.75 1.80 1.20 
U 3.00 .03 1.95 1.98 1,02 
U 3.00 .03 2.38 2,hX .59 

2« 9 2,7h .01 2.U7 2MB .26 
ao 1.76 •02 1.59 1.61 .15 
u 2.36 .03 2.09 2.12 .2U 
12 2.7U .02 2.36 2.38 .36 

5* 9 3.01 .02 1.56 1.53 1.U3 
10 3.0.1 .02 1.69 1.71 1.31 
U 3.01 .01 1.52 1.53 1.U8 
12 3.01 •02 l.lt5 1.U7 1.5U 

6 9 2.55 .03 2.10 2.13 .1(2 
10 2.55 .03 2.25 2.23 .27 
11 2.U9 .03 1.89 1.92 .57 
12 2.55 •Qt» 2.09 2.13 »h2 

*Stilbestrol f6d at r«t« ot 1^ ng. par <i^]r« 
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, 1;:^^ TABI£ XI7 
■■•'Sv 

irmQZ liAIIg PHOSPiKSBDS BAUKCS IXE IMDXfimL IKDHESS (OSAifi^ 
■ :,-5i 

mmasaamipKoepjhibr^ i<U' ' 
lot TrlaJl A&imal Phoaphoma excreted Kiosphorus Riosphoru 

Nusiber Komber Kumber Consumed trine j'ecea Excreted B&liuice 

I 1 1 2.26 .01 2.09 2.10 .16 
2 1.9!t •OX 2.32 2.33 -.39 

t' 2 1 2.1t!t .01 2.21 2.22 •22 
• »-" 2 2.23 .01 2.36 2.37 -.li4 

1 2.53 .01 1.89 1.90 .63 
2 2.15 .05 2,03 2.03 .07 

6 1 2,50 .01 2.19 2.20 .30 
2 2.50 .01 2.lt8 2.1t9 .01 

n 1 3 2.16 .01 1.98 1.99 .17 
li 2.U9 .01 2.50 2.51 •••02 
5 2.1il .01 2.38 2.39 .02 
5 2.U6 .01 2.1t5 2.ltd •X 

tft 3 2.20 .01 1.7U 1.75 .16 
I 2.27 .01 2.37 2.38 -.11 
t-* 

J? 2.19 .01 2.20 2.a ••.03 
' . 6 2.U3 .01 2.31 2.32 .U 

5« 3 2.55 .06 1.12 1.18 1.37 
• It 2.55 •01 1.U3 l.Wt i.n 

-
S 

2,55 
2.55 

.01 

.01 
1.U8 
1.70 

1,U9 
1.71 

1.06 
•31t 

6 3 
it 

2,50 
2.50 

.olt 

.01 
1,66 
1.75 

1.70 
1.76 

.30 

.7U 

6 
2.16 
2.50 

•02 
.01 

2.(4 
1.90 

2.06 
1.91 

.10 

.59 

"StilbMirol fed «t the rate of 1^ sg« par dagr* 
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TABLE XI? 

AVHUGE mils: PBGSPHQRUS BXLMKJS ?(M UDirrnXL lUTHEE® (GRAJe) 
(contiuuad) 

Phosphorua 'total 
Lot Trial Anisal Phospborae excreted Phosphorus Phosphoroa 

N->]aber Hoaber lfuiBb«r ConauBisd t/rine FeoM Ikoreted Baliuice 

III 1 7 1.81; .01 1.73 1.7li .10 
6 5,1'i .01 2.20 2.21 *•.07 

7 1.92 .01 1.80 i.ai •U 
6 a.o6 .01 2.01 2.02 .Oil 

5 7 1.74 .01 l.l;0 1.1|1 *33 
8 2.15 .01 1.87 1.8B .27 

6 7 1.6U .01 1.14 1.1*3 *21 
8 2.10 .01 1.88 1.89 •21 

If 1 9 2.07 ,01 1.78 1.79 ;23 
20 1.61 .01 1.77 1.78 -.17 
11 1.96 .01 1.99 2.00 •-.Oifc 
12 2.11 .01 2.07 2.08 *03 

ga 9 2.06 .01 1.85 1.86 .20 
20 1.67 .'XL 1.U6 l.li7 .20 
XL 1.83 .m 1.8li 1.85 -.02; 
It 2.06 .01 2.03 2.01* •02 

9 2.15 .01 .95 .96 1.19 
10 2.15 .01 1.27 1.28 .87 
11 2.15 .01 1.23 1.2H .91 
32 2.15 .01 l.oli 1.05 1.10 

6 9 2.10 .01 1.W; 1.1*5 .66 
20 2.10 .01 1.37 2.38 .72 
11 2.07 .01 1.32 1.33 .71* 
It 2.10 .01 2.53 1.51* .56 

%iiIbettrol fed at the rate of h «g> per di^** 
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